We recorded magnetoencephalographic auditory steady state responses (SSR) from eight schizoaffective (SAD) subjects and compared the resulting data with previously published findings in persons with schizophrenia (SZ) and controls. SAD subjects exhibited SSR responses similar to controls in the left hemisphere and greater than controls in the right hemisphere, whereas SZ subjects exhibited deficits in both amplitude and phase control in both hemispheres. Our findings suggest preservation of GABAergic inhibitory interneuronal control of layer 3 pyramidal cell activity in primary auditory cortex in SAD.
Introduction
Schizoaffective disorder (SAD), initially described by Kasanin in 1933 (Kasanin, 1933 , remains an enigma in terms of how the SAD diagnosis fits into the schizophrenia (SZ)-bipolar spectrum, a situation not well clarified by several recent reviews (Abrams et al., 2008; Cheniaux et al., 2008) . In studies of SZ, subjects with SAD are often included in the SZ cohort, suggesting belief in a common pathophysiology. One of the more interesting electrophysiological abnormalities described in SZ is the EEG evoked potential (EP) response to auditory stimuli delivered at a repetition rate of 40 Hz, often termed the steady state response (SSR). Auditory stimulation at 40 Hz entrains the auditory neocortex at the stimulation rate, and the amplitude and phase locking of the resultant EP have both been found to be deficient in SZ (Kwon et al., 1999; Light et al., 2006; Spencer et al., 2008) . Recent magnetoencephalography (MEG) studies have suggested the abnormal SSR in SZ is primarily due to impaired phase locking in the left hemisphere, which also results in an apparent amplitude decrement (Teale et al., 2008) . We recently recorded MEG responses in the auditory SSR paradigm in a small cohort of SAD subjects, and found differences from results characteristic of SZ. Those results are presented in this report.
Methods
All subjects received a full explanation of the experimental procedures in accordance with the guidelines of the Colorado Multiple Institutional Review Board, and signed informed consent.
Subjects
We studied eight right-handed (mean Annett score = 0.78) (Annett, 1998) patients with SAD (three female, mean age 35.9± 11.5). We compared their data with those of 15 subjects with SZ (2 female, mean age 37.9 ± 9.3) and 15 comparison subjects (3 female, mean age 34.8 ± 8.0). Data from the latter two groups' data has been previously reported by Teale et al. (2008) . Diagnosis was determined using the Structured Clinical Interview for DSM-IV (SCID) and information from medical records. All patients were taking at least one atypical antipsychotic medication. SAD subjects were also taking antidepressant and/or mood stabilizing medications.
Stimuli and MEG recording
Steady state responses were produced using 500-ms duration, 60-db HL, 1-kHz sine waves that were amplitude modulated by 40-Hz sine waves. amplitude modulated by 40 Hz sine waves. Stimuli were repeated every 3.5 s for 200 or more trials at each ear (monaural presentation) using foam insert earpieces. Magnetic evoked fields were recorded in the supine position using a whole head neuromagnetometer (Magnes 3600 WH) while subjects watched a silent video.
Data analysis
Detailed methods are provided in Teale et al. (Teale et al., 2008) . Briefly, the MEG data were modeled with a single dipolar source in each hemisphere, which was then used with the method of source space projection to estimate the time course of the individual trial source strengths. These estimates of cortical current were then convolved with complex Morlet's wavelets to calculate inter-trial phase locking factor (PLF) and mean source strengths for frequencies between 20 and 70 Hz. Contralateral PLF and mean envelope of 
